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[0254] Still aoorher aspect of the present invention relates 
to methods for generating non-human aoiruals and stem cells 
having a functionally disrupted endogenous gene. In a 
preferred embodiment, the method comprises the steps of: 



v/[0 



0255] (i) constructing a transgene construct includ- 
ing (a) a recombination region having at least a 
portion of an 1BD gene, which recombination region 
directs recombination of the transgene with the gene, 
and (b) a marker sequence which provides a detect- 
able signal for identifying the presence of the trans- 
gene in a cell; 

[0256] (ii) transfering the transgene into stem cells of 
non-human animal; 

/ [02 57] (iii) selecting stem cells having a correctly 
targeted homologous recombination between the 
transgene and the gene; 



A 



/[025, 
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258] (iv) transfering cells identified in step (iii) into 
a non-human blastocyst and implanting the resulting 
chimeric blastocyst into a non-human female; and 

0259] (v) collecting offspring harboring an endog- 
enous gene allele having the correctly targeted 
recombination. 

[0260] Yet another aspect of the invention provides a 
method for evaluating the potential of an agent to cause an 
IBD or to protect against development of an 1BD by (i) 



t 



contacting a transgenic animal of the present invention with 
a test agent, and (ii) ascertaining the presence, and more 
preferably the level, of onset or degree of severity of an 
inflammatory bowel disease or disorder, and comparing that 
with an untreated transgenic animal or transgenic animal 
eated with a control a^em. 



[0261] X. Exemplification 

[0262] The following Table 1 teaches genes whose up- 
regulation or down-regulation, as indicated by K f " and ^ \'\ 
respectively, has been found to be associated with UC and 
CD. The genes are grouped according to their general 
functionality, as follows, 

^[0263] 



/ [0264] 
*T0265] 
• : S 0266] 
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I Cbemokines+cvtokines and growth factors 

II Inflammatory mediators 

III Cell cycle regulators/transcription factors 
IV. Cancer Related 

V HLA or immune function genes 

VI Antimicrobial 

</[0269] Vfl ECM and remodelling 

y[O270] VIII Others: Carbohvdrate metabolism, Fatty 
acid metabolism, Protein folding/modification/deg- 
radation 
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TABLE I 

Microsatellite 





UC 


CD AccNo/ 


Gene Names 


Chromosome 


Markers 


I 


123.4 


f!2.S Y(X0S7 


MDNCF/lL-3 


-q]3-q2l 


D4S392-D4S2947 


{ 


T15.3 


X544S9 


MGSA (GROl) 


4 C 21 


D4S400-D4S1534 


I 


17.9 


M57731 


MCP-2 (GR02) 


4c*2l 


D4S392-D4S2947 


[ 


J3.9 


14.1 M 28 130 


its 


4q]3-q21 


D4S392-D4S2947 


I 


1 6.8 


13.9 X57351 


IP-10 


11 


pTEL-OHSlJlS 


[ 


16 


J04130 


MIP-1 /SCYA4 


I7q23 


D17S933-D37SS00 




13.4 


X53300 


MIP-2 (GR03) 


4q2l 


D4S40G-D4S1534 


I 


13.2 


M 69203 


MIP-1 /SCYA2 


17q21 


D17S933-D17SS00 


I 


K6 


X04500 


Dro-IL-1 


2q34 


D2S293-02S123 


I 


J3.5 


X53296 


IL-1RA 


2a j 4 


D2S293-D2S121 


I 


13.3 


X04602 . 


IL-6 


7q21 


D7SS29-D7S673 


• I 


13 


J03756 ' 


Growth hormone 2 


.I7q22-q24 


D17S794-D17S795 








(GH2) 






I 


13.5 


D16431 


Hepatoma -de rived 


17q2-q24 


D17S794-D17S795 








growth factor 












(HDGF) 






I 




i4 M58286 


TNF Receptor 


12 P J3.2 


D12S99-D12S353 








member 1A 






"Ti 


125.5 


S75256 


Neutrophil 












lipocalin (HNL) 






ii 


110.4 


X99133 


Neutrophil 


9q34 


D9S1821-D9S159 








gciatinase- 












associmed 












iipocalin (NGAL) 






it 


18.7 


X85 781 


Nitric oxide 












synthase (NOS2) 






1! 


15.1 


X65965 


Mitochondrial 


5q25.3 


06S442-D6S1583 








superoxide 












dismutase (SOD2) 






II 


J 5.5 




Phospholipase A2. 


lp35 










croup IIA 












(PLA2G2A) 






II 


1 5.3 




Serum amyloid A 


lip 










(SAA) 




II 


13.9 


J03474 


Serum amyloid A 


lip 15.1 


D12S921-DUS1369 



(SAAJJ 
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TABLE 1 -continued 





uc 


CD Acc No. 


Gene Names 


Chromosome 


MicTOsaicllite 
Markers 


V 


13 


16 MS4526 


Complement factor 




pTEL-Dl9S4l3 








D (DF) 






V 


1 3.9 


M33690 


CD9 antigen 


12oi3 


D12S99-D12S355 


V 


?5 


M2S590 


MHC Dg^ 


6 " 




VI 


|20.4 


|40.S M97925 


DefcDsLo 5 


Spter~p21 


D8S552-D8S549 








(DEFA5) 




VI 


I6.S 


17.7 U33317 


Defensin 6 


Spter-p23 


DSS277-DSS550 








(DEFA6) 




vu 


| J6.2 


13.3 L2380S 


MMP-12 


liq22.2- 


D11S1339- 








(Macrop hacc 


q22.3 


Dl IS 1343 








eiastase) 






vu 


16.4 


J05070 


MM? -9 (Gelatinase 


2Gqll.2- 


D20S119-D20S197 








B) 


qlS.l 




vn 


f4.7 


X54925 ' 


MMP-1 


llq22.3 


D11S1339- 








(In tersiitia! 


D13S1343--->' 








collQssnase) 






vn 


74.2 


X05232 


MMP-3 


llq22.3 


D11S3339- 








(Stromelysin 1) 


D11S1343 


vu 


U3.3 


13.S L10343 


Eiastase specific* 


20ql2-ql3 


D20SU9-D20S197 








inhibi tor 












(El a fin ) 






vu 


Til 


13.1 Z7i616 


COL3A2 


2q37 


D2S23SS-D2S325 


vu 


|7,3 


X52G22 


COL6A3 


2q37 


D2S215S-D2S12.> 


VU 


1 6.9 


13.6 M5599S 


COL1A1 


17q21.3- 


D17S791-D17S794 


vn 


f4.8 


X06700 


COL3A1 


q22 
2q31 


D2S2257-D2S115 


vn 


14.7 


X15SS2 


COL6A2 


21q22.3 




vu 


13.9 


X05610 


COL4A2 


lj>q34 


r\i "3 (T O ; .TT! 

ui Jo^o?-qi cL 


vn 


f 3 7 






3q29 








HT2227 






vn 


t3.1 


X520O3 


Trefoil factor 1 


2lq22.3 


D21S1259-qTEL 








fTFFl) 


vu 




1 4.6 M 22 406 


Intestinal mucin 






vti 


T 6.4 


J03040 


Osteonectin 


5q31.3- 


D5S436-D5S470 








(SPARC) 


q32 




vn 


f ** 




Proteoglycan 1 


I0q22.1 


D10S210-O10S537 








(PRG1) * 




vu 


13.9 


D11423 


Penpneral myelin 


17pI2- 


D17SS04-D17S799 








protein 22 


pll.2 










(PMP22) 






vn 


?3.S 


X02761 


Fibroneclin 1 


2q34 


D2S137-D2S164 








(FN1) 






vu 


f 3.7 


M 77 349 


r J ransforminc 


5q31 


D5S393-D5S5O0 








growth factor 












beta- induced ^TGF 






vn 


13.2 


Dl 3666 


0 

Osteoblast 


13 


D13S267-D13S3253 








specific factor 2 












(OSF-2) 






vn 


13.1 


M10321 


von Willebrand 


12pl3.3 


D12S99-D12S35S 








factor 




vn 


T3 


L09190 


Trichohvalin 


Iq2l-q23 


DIS439-D1S459 








(THH) ' 




vn 




1 3.1 D38422 ' 


Cystatin A (CSTA) 


3q2l 




vn 




14.7 X5S199 


Adducin 2 (AD02) 


2pl3-p34 




vu 




13.7 MS6933 


Ameioaenin 


Ypll.2 










(AM ELY) 




vn 




•3.2 D45370 


Adipose specific 


10 


D10S3786-D10S541 








collagen-ltke 2 












(APM2) 






vn 




i3.S X73501 


Cytokeratin 20 






vu 


14 


U 60063 


Zygin 2 




D2S367- 



vn 



vn 

VIII 150.5 



VUI 14.7 



AFO06087 



D87460 
D26416 



M15656 



Actin-related 
complex 
Paraiemmtn 
Esterase D (ESD) 

Aldolase B 



19pi3.3 
13ql4.1- 
Q14.2 
9q21.3- 



D2S2230 :D2S377- 
D2S119 

D3S3591-D3S12S3 

pTEL-D19S413 
D13S32S-DI3S168 

D15S202-D15S157 
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TABLE 1 -continued 



UC CD Acc No. Gene Names 



Microsateliite 
Chromosome Markers 



VUI 



? 6.3 J04040 
t4.4 L31S03 



VUI J3 D30523 

VUI 14 M12963 

VTII 14.5 Y00339 

VIII 13J U0955 

VUI |12.7 13.1 LOS 144 

VUI |3 U07353 

VNI L27706 

Vni |7 43.3 J04093 

VUI 13.2 U20499 

VUI 13 M15382 

VUI 1 4 U0SS54 



VUI 15 



DS7292 



Vm 113 i4 M22324 

VIII 112 t? M22960 

VTII |3.4 X9090S 

VUI ?4J J02S74 

VUI 13 M3O050 

VUI 13 L24774 

VIU 14 D16294 

VUI 14 M77144 

VUI 15 D105.13 

VUI 17 Z80345 

VUI 17 L13 70S 



Glucagon (GCG) 

Monoearhoxylaie 

transporter 1 

(MCT1) 

Oxogiuurate 

dehydrogenase 

(OGDH) 

Alcohol 

dehydrogenase la 

(ADHlf 

Carbonic 

a nil vd rase II 

(CA2) 

Carbonic 

anhvdrase IV 

(CA4) 

Phophoenolpyruvate 

carboxykinase 

I. soluble (PCK1) 

Syntaxin 4A 

(STX4A) 

Chaperonin 

subunit 6A 

(CCT6A) 

UDP-glycosyi- 

Iransferase 1 

(UGT1) 

Suifotransf erase 

familv 3 A 

(SULT3A3) 

-glucuronidase 

(GUSB) 

UDP 

glucuro nosy! trans- 
ferase orecursor 
(UGT2B15) 
Thiosulfnte 
sulfcrtraasferase 
(TST) 

Aininopeptidase 
N/CD13 (ANPEP) 
Protective 
protein Tor b- 
galactosidase 
(PPGB) 
Fatty acid 
binding protein 6 
(FABP6J . 
Fatty acid 
binding protein 4 
(FABP4) 
Fatty acid 
binding protein 1 

(Fab pi) 

Mitochondrial d3, 
d2-CoA-iscm erase 
Mitochondrial 3- 
oxoacyl-CoA 
Lhioiase (ACAA2) 
3 b- 

hydroxysteroid 

dehydrogenase 

(HSD3B2JJ 

Mitochondrial 

acetoacetyi-CoA 

thiolase 

Acyl-Coenzyme A 
dehydrogenase 
(ACADSJ 
37 b- 

bydro xy steroid 
dehydrogenase U 
(HSD17B2) . 



2a36-q37 
3pl3.2- 

P i: 

7p34-p33 

4a21-q23 

Sq22 

I7q23 

20 M 13.31 



D2S156-D2S376 
D1S43S-D1S514 



D7S521-D7S47S 



DSS275-DSS273 



D20S133-D20SI73 



D7S530-D7S509 



D2S235S-D2S325 



lopll.2 

7q22.11 
4al3 



15q25-K|26 
20ql3.1 

5q23-q35 
Sq23 
33pl5.5 



D^S1619-D4S392 

D22S277-D22S2S3 

D3 5S202-D15S357 
D20S119-D20S397 



lp!3.1 



I2q22- 
qLer 

I6a24.1- 
q24.2 



D11S1318-D11S909 

D 

^18513 1S-D3SS474 
D1S418-D1S514 

D12S366-D12S340 
D16S535-D16S422 



